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(57)Abstract: 

PURPOSE: To obtain the method which is excellent in 

respect of productivity, uniformity, controllability and 

economical efficiency for the formation of a single crystal 

wafer and an excellent Si crystal layer on a silicon 

substrate having an insulator on the surface. 

CONSTITUTION: A process in which an amorphous, 

silico n single crya aMayeM2js formed on a porous 
■^jii^TigioTTF^ in which an oxide layer 15 is 
formed on the surface of the amorphous silicon single 
crystal layer, and another process, in which the porous 
silicon region 1 1 is removed by conducting a non- 
electrolytic wet chemical etching by dipping in fluoric acid 
after joining the surface of the above-mentioned ox.de 
film to the surface of the other silicon substrate 13 
having an insulator 14, are provided in the title manufacturing method. 
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[S*Jg 2 ] l9l2*aa<bUfci/ 'J 3 >gM*±K»* 

snfcitia*^?LS->U3>**eas©»s*n o o s 

[»jRE4] HB#«L»5"J 3 
CVDtt, /W7X-7rty^«*6l 

«n**ttc At?T**4n«««a i ce*©*** 

gtt©{eam 

5 CB«©*WHH* ©«*#*■ 

[^#S7] -*(Z)fflfflJ£N5!lCl>fc->U3>S#© 

B*. |gffl»rfftiR«iS#-rst>5-*©->U3>Sftlt 

-rarest, ft«rr**»«Mi«>fl«*ifc 

[gf#«8] «IIEffi*©BSWPSfc*nT^5a* 
[ft*9( 1 1 1 MENS© -> 'J 3 >fi«»7"o h >JB 

» *fc«x /wtttcJ: o jgfitsnTv»5»* 

S7 em©¥*ff&tt©tt8#& 
[M«9(12] ||BW«fc«ttHF|«S+*Cffton6 

[000 1] 



[000 2] 

[«*©«*! »»*±©¥ttttS 1 

» -^'J3> tf> -O-zal/-^- (SODS* 
? S i ^T«3Jgb;LfcV>gc*©gftj&&SO I 

n-csfc. fa**, soi cfe. 

(3). fflfttttfHWaWHHWTOIk 

[0 0 0 3] ±fBLfc£5&5 s WXfttt-t©£<°>*J 
jftftS«"r«fe*K. SOI««g© 

jttf. Special Issue: "Single-crystal silicon on 
a) non-single-crystal insulators"; edited by G. I. Coll 
en, Journal of Crystal Growth, volume 63, no 3.PP 
429-590 (1983). K*t»6*lTV>*. 

[0 0 0 4] *t- *«esi>-7 7-rT*«± 
siscvd umbmb&o t. ^oik**^ 

7) wnen-rao. wb*»i/fcsoi««ii'*c- 

»BO«ff^»»KJ:D •y7T-f7S 

5<? o %gra©*«*fc*»«fl^®^fc* o . *©*J8 

7*K«BJIttTfcS O I «»«Jli«Uk3 iV»5tt» 

*jffftt>nxv>*. c©it»tt* aco^c**** 

5. (l) s i JM««R**1inM«^ etBtrf 
S i S«e*ftttC£tH3tt< *©&#&>— H tUT 

^rft'vxi;^*5'Y/n«***» s 1 ° ! 1 * 

*Mt»0-*-« <£©»*£». SiO. ±CS i » 

©*«££*>&?. ) . (2) s i *»■***©*© 

40 (^©J&tttt, s i!B©*«*i , 6»a*>ft''»- > • 
[0 00 5] 

[»ipj*t«BfcUJ:5fcl'TV>«liaD -tffi (1) S^S 
T*¥«fcl/t:. CVDttKJ:D. #^ftSS 1 

D*»M*S10. ±C«SS*5* 
50 TS^ft (Zone melting recrystalliiation) tmZtl 
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(3) 

3 

tv>*. ^ n e. i4*tt*n-fi-sw** « a*, 

t*d. v^fc'ic. iig«c§iiMbu&fc©t4fc^. & 
tjtrt. cvDfctt^ffiSBSfc-rscrau &&iifl;*<& 

£©5£. Zone Melting Recrystallizationji 
[0 0 0 6] ±IH (2) ©#8rC**S igfcftXfcf* 

3«g©;frjfeoi*tfsn*. 

[0 0 0 7]®. VSCSto'SHdS^ttXy^^S 
tellS JJlftS iS«iHi;eJi»<*£8ll'£«, S i£ 

scss^eiifec.t'DT. »i^as i m±.\zvm 

[0 0 0 8] ®. (S I MOX : Seperati 

on by ion iapl anted oxygen) LfoZftZS i¥&H£ 
«1itK5!5©'f , *>ffiXtc:«tl3S iO» HftflMft-TS:? 

*T*fc»K:B» 1 0 l « i on s/cm' 

0, £fftttiX»&liv>A.1\ £x/v-3XM4 
Hfc. »#u xjKWfcmr, iP- 

[0 0 0 9] <3>. #4LHS i OBfcC.):«Mfl&inc 

£osoi*i9ftj*£ , r«#iirc&&. ;:©#»«. p 

A (-fT-fffi, J. Crystal Growth.vol 63.547(1983) ). 40 

Tfttt&MtU ^ffl*DS i*ftHt»J:3K:HF|«K 
fomftAllttzJ: 0 PH©S 1 sKa&ftjffljM&L 

[0 0 10] #589114, ±Eb&<k5&raii&Rtf-tf2 



&B8¥4 - 3 4 6 4 1 8 

4 

9Jtt. -> y 3 >g#©tfiStffi Jrtwfcfi&aWifcSJi^X/N 

— ft. (WflUfc ax hOBK*^tia8l/fc*i#S« 
cfctlffli"*"*. Jeic*»W 

«. tt*©soi«a©«jsi*i«u j6flRHEtt¥S» 
s o i *ww^ii*HiuB»fcfwr*RK 

moftwmzm&r? * c t * b » t r*. 

[0 0 11] 

[iSg£BFifet--5fc»©# ; &] *3&93©¥«#S#©f1 ! 
tbEffttt. -><J3>g#££?Lff{b-rsig£. K#5L 

gMbH£JW-5l8£> K*^?LS-> 'J 3 >**SIIJg 

±®»fciMiiB*. «ffiiciieiR«jft=f-rst>5-*©-> 
tK£*L®<b U 3 ^sftftMflH&Kfl&x -y 

5. 

[0 0 12] *&. **W©*»«t»©ff»ErtStt. 

izmtm&M&Tzxut* wMUMfflft. Sffitcss 
«&«*■*•* "bs-*®^ 'J 3 >m¥\zm$t>itT0> 

*-r«££ftlMk£:'r«. 
[0 0 13] ^^T> «B*ft«r*'b5— ^©S'ya 
>S*tt, h5>^X^^©m^lHlK^T> Al^©® 

[0 0 14] £TF, *5SI8t:t3V»Tlll6««««Hc:*tJt» 

TKMfi*^ *r, *«w©a»s$JB<br«fc* 

[0 0 15] *J6WIC*V^TffiV^#?LHS i 14, Uhli 
r ^(CtoTl 9 5 6^ICi|i4S<*:©S«0f«©Sf^iSS 
lC»T«M$n& aUhlir, Bell Syst.Tech.I., vol 
35, p. 333(1956)) . *fc, ISSfblSICfe 
(j-5S i ©MfftKJtiftSmb. HFSf«t«t>©S I ©us 
S{girl4iE?L^ST»0, ^©RlStt, ^©.t^T* 
■5i«£bTV»* I. Electrochen.Soc, 

vol. 127, p. 476 (1980) ) . 

[0 0 16] 

Si + 2HF + (2-n)e* SIP* + 2H* + ne" 
SiFt + 2HF -* SiP< + H> 
SiF< + 2HF -+ ft SiF« 
Xf4, 

Si + 4HF + (4-A.)e* — SiP«+ 4T + Ae" 
SiP« + 2BF -► Hi SiFs 
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5 

5fcfc£&gfcIEa©8T*D. n>2Xft, A>4fc 

[0 0 17] jE?L©?¥SrSP^>"J 

K,koTgfE£nT^£ (filf. «Pft, * 
IUK; »?>I«^£iSflS«3SIB£. vol 79.SSD 79- 

9549(1979), (K. -f V-f ;Solid-State ElectronIcsvol2 

4.159 (1981)) . 

[0 0 18] b*U iiSiSKNSS i T<t>ntf^?LHft; 
Sn5tV>5ffi^t>*0 (R.P.Holmstron and I.Y.Chi. 
Appl.Phys.Lett. Vol.42, 386(1983) ) , Pfiv NS© 

[ooi9] #?Le@}i^©rtesfc^a©^Bi^ 

[0 0 2 0] mz. ±S*7LSS 1 OflS^Xy^flC 

P = (2. 3 3-A) /2. 3 3 (1) 
*PorosityiV>K HffifcjfclSrfc, r©MS3 0~5 5 
SSfcWffirrs Victor, Klb^SS i £#i&MlS 
i ©S{bKtflg«©S»:"f5C:t^T?#S. Porosity 
B, P = ( ml -m2)/(ml -m3) (2) 

P = ( ml -m2)/ pAt (3) 



ml 




m2 




m3 




P 


**ms i met 


A 




t 





£©«£«. iC (2) *t*^"C 

[0 0 2 1] ±Ebfc^?lHS i±©xm-> 
Y***K*V»T. £?LKS 1 BHE-©«ji«ttH©fc 

£©«£*>. *aas l©PorosIty*t^C 
oT, ±E©Porosity©8lJfctt. £©i§3- , b&gf : < 5 J£ 
[0 0 2 2] ^?LSS i Sl7f>^T3^tLT 



(4) #$¥4-3 4 64 1 8 

fit. <X>. NaOH*Wire*?L«S i tly^^^r* 
(G.Bonchil.R.Herioo,K.Barla,aod I.CPfister, J. El 
ectrochem.Soc. , vol.130, no. 7, 1611(1983) ) . ©. 

[0 0 2 3] ±IH@©*»tt. 7yfll&£roXy 
?>9mifim->t>tiztfi* :©tt©sifflX5»f>^ 
iBStt. SI + 20 - Si Oi 
Si Oi +4 HF -► Si F4 +H« O 

lo \zmztiz>mz. s i «j«HKt?s«k$n. si o. Kg 

SU -?-©Sl O2 £7 ym!Xy?>if-?ZZLt\Zi: 
D S 1 ©Xy?>^J&*ittt. 

[0 0 2 4] LifcLfcjPS, ±E©©^fe©«J;'5ax<y 
^>^©t&£, #?LfiS 1 Sly^^f* 
MSS i feXyf^SftTl/SS. 
[0 0 2 5] NftCftiAS i ftxyf^yrsfctttl/ 

Ttt, ±iB7^«K*X»;?>^©ffilC, X?^>^ 
75 

KOHS 

[0 0 2 6] ^nWcW^v £?LHSi©jgftXy 
7->^£fr 5 fc»Ktt. ±!BSiIyf>yiStfiU1--t?^ 
?LSS i SXy^^-f^iltO-C^SX^^^yiatS: 

[0027] &&nt>nx^z>£nns i ©a#?x^^ 
^tLfcxy^^©*'?**. 

[0 0 2 8] l/*»bft*te, ftjfefrfrnTV^NaOH 
30 *8i«£ffl^/c£?L»S itDBKXy^^^&ttfB. 

n a * >#x y ^> tr&m\zwMt 5 2: t bjot e n 

&V>. ICNa'f^Xt Wftf5Jfe©2fe&5IgH2:fc 
t>, #ffl$&&^j£t-*&£©»B«&4*3©*-T?, 

[0029] fiUii&ML&^ftas i 

©Xs/^^^^V^TOfiEJfcftWffC^ftSn&feWT 

[0030] zee. wifiu&*?Lfis i mzft, mm 
40 m?mmi\z&z®&\zj:n& y-m6oo*>?z 

hn-AS«©S©?L*«SnT^D. -5-©?gaB# 

igfis i cit^-st. ¥*mTc&*£ s-r, 

l@SXb!3'+v'^;^fiS-Br5ri: i bBllBTabS. 
rib. 1 0 0 0'CUl±'T?tt» rtfiSCdFLWHS^E^ 

d. m&xy?>9<»®&imtzt>nz. j:©&». s 
i /a©xtr^*^^;i/fiKfiictt, »^»xtf^*->v;v 

50 atana. 
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[0 0 3 1] ££, IE?L0#fc1-*Pg$'Uii>tt. # 
5it*tT^5. fcfciUiS&NSS iT&tttf#7L£flS 

[0032] s ^ic^asa-eortgRic^ft©^^ 

^TSfcfe. *o>it¥x.y aS©**^ 

[0 0 3 3] #89J», ClO.fcS&^FLSi'l^^i© 

ffl^feMW^SSC^Xs/^^iflcoUTCittMoPiiffl i0 

[0 0 34] ^aWroft&t-fSi:^^ ->'Jn>S 
#££?LHft;U r©^?L!SfcL&*«:±»r«gStt©« 

© ffiffiH SNSncLfc^'Jn >gflc©Afcfr©ffittJ ££?Lf? 

fc-r-s ct-c, #a@->y n >ffi«±(c>igstt©snfc 

3>iJMi5iiBfcg«fcJl£»fiELT, *BettWtoroME 
S tlfc i/ y 3 >S*0tt1BB*BCJUl 9 £i*T> ffiiSS 
±(Ci(Sfttt©aEn^##?LS'>'J3>»|gSSS^fi6 30 

[0 0 3 5] *ftti&£l>TI& SSr<4»CffinT> *ffi 

bkbds-wc. ^Ra©*K^viffi*T«nfc 

[0 0 3 6] £TF, *BW©*OIB««fc"3VvrRWT 

[00 3 7] 0 1 ~H 3 tt#3glj|©#i£{*:g#0ft«£ 
i£©SB 1 e&MffiBMeB9rr«&a®X8B*C*S. 

[0038] bic*?m:5c. 9ft. siwbbsb 

S/BStUT, -€-©£88£#?lSfcT<& (11).®*© 
jfcgfclcj;!), xt;**->*;i/j£fi&£?lf?fl:Ufc£« 

»Bfcfrv>. mmm^ikm 1 2 s^js-r*. s 1 s& 
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tt*. i©#MSiitl, #*SfiSi©&£2. 3 3 
g/cm'Kifc^T, j e©$K£HFj8Jfcjgg£5 0~2 0 
%fc*fbS#*c:fcT!!8£l. 1~0. 6 g/ctf©«SH 

c^ftS*-5dt*«Tir«. ^©^ass IBB. 2j§ 

« : PB*itfc**a»fcJ:tttt. ¥^»6 0 0^->^ 
h n-Agg©g©3l;&<j&£3ns. 
[0 0 3 9] *CI32ICS-r«fc'5tC. O0SI& 
ffinSffltlT. ^©SffifClfiigt&l 4ft»J*Lfc 
^7L®s 1 ££±o¥£fts i B-htJMEUfcBfl: 

0-15 $me. 1 4 s*fflfc»^ s i 

b-^tts. fMMbi 4JJ, s i <r>imm\Z%*>?>hj<r>z\ 
»L&«BWS*««S*. *©ftBB»Bft**n 

KW&«ttBT*s*»B»i 2©jraw*«astt 

SfefeMMETS. KkBSCaft-J^lC. £?L®Si 
S«l »Kfc&UittA/tS;:£fc<fc^T, 
#?L5SS 1 0ft&4MMM5Sffi*X??>jri/TiMHb 

S3tt*%^T#P.ns*^tft:»«*^3ns<, 

1 4 . Kft^ 1 5 vftimmmi 1 3 ±(ct&Btt#> 
->U3>-i;xA-tH^*l£Ss isi 2#rsic. 
hifih^-\zmm^tvx:, vxj\-£mz. ±wbsz 

[0040] £5LT#5n&#g#8««> imsm 

[0 0 4 1] »K(rJ;S, ^?LSS i ©#&a&«#Sji; 

[0 0 4 2] 04IC, ^?LHS i bWtlAS i fc4 

»Kfca^t^5SiHUfci:#©x»;9 1 >^Snfc 

-t-s^ess 1 ©ta«^» % #&3s 1 icisjtans 
t>©Tttift<, ffi©ie^«j&©s i -efeTfUT**. 

[0 0 4 3] BIJPSJE: 2. 6 (V) 

SISlSS: 3 0 (mA-cr 1 ) 

ma: 2. 4 mn) 

^FLHS I Off*: 3 0 0 (/xm) 
Porosity: 56(%) 
±B*ttKJ:»JfPdEbfc*3LllS 1 *BfiK*V»T4 9 
XfM. ^^tt^L)S:*i&§i^L•fc. ©-fet. B 
^JIHS i ©JP*©«'>SJW«Ufc. *?LSS I »*@t3i 
tZXyf-yfZtU 4 0»fS£T9 0Mm, JEfc, 8 0 
»jSigaiir-5t2 0 5 nmh. BSO^ffltt&^rUT. 

^-fcxy?>^an*. xy^>jOMM»«au» 
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tA m.\zmtz. 

[0 0 4 4) £&. 5 0 0/imJP©#£3lBS 1 

I^?ISS i\t. 12 Ofl-igH.fc&fcfc, 5 0*>^ 
* bD-kmrLtr>Xy?>if$W3.fr?1t. 
[0 0 4 5] X5/?>^&©£dfLS!S i t#^ass I 

[0 046] Jg»t»K*5«ktfi&g©&m*. iff 
-MiUT* 4 9%#6S, SM©«^KO^T®D±tf 

^dflHS 1 ©Xy^iWfcitf^ftRS i 

[0 04 7] (&JS8B8&0J 2 ) STF* #36ipJ©¥$#£ 
#©{£Sfc&i£©$& 2 ©&teSgSfl£BBff£#ML&a<e> 

[0048] B 5 ~EI 8 «#28IJH©¥ig#«#©#S# 20 

[oo49] #-r as c^ns«fca^©#iedcfife 

l±Kte*ttfe««li3 2£J&£-r5. £tt, PUS i 

JiMesja 3 2 

[0 0 5 0] H6fc^$n5«tPS!S i$&g 

fltt, *HeSiS i©8fS2. 3 3g/cmMCtt^T, *•© 
ffig£H F 5 0 ~ 2 0 % \Z#it$HZ Z. tr 

mStl. 1~0. 6g/cm»©«8H»C^b$1i521t*^ 

[0 0 5 1] H7jC^-r«t5IC, t>5-0©Sigffi3 
4£ffl£l/r, *©£BIC»ft«J3 5SJgj£Lfc&. * 
ftRS i ££-t©¥&iiS i B±CJi^UfcBMfcB3 6 
<DMM\Z, &tm®3 1 S«3 4&WDO»t 

aa^x y*>ifhTmm±\znmt Litm&~> 

[0 0 5 2] H8JrB*5gWT^6ns^3l«cS1fi^ 
3*1-5. IS<fcJI3 6. 8Hrt&3 5£*rUfc*fig&a«3 
4±{CfeStt^vU3>CXA-t^j:#iKaS IS 

3 2*tjpaic. ua><&3-fc8ia*tsnT, ox/\-± 
*e, *mm\zma&nz. c5i/T#6nfe¥#*s 
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[0053] is§ffite/£©*#, «*»jasc<t^xy^> 
v\z&vzmwLW&.&*.umm.v>&iiv$\*. mmmm 

[0 0 5 4] a±tt. #?LRftS:ff9B9fcN^S£^fiE 
[0 0 5 5] 

(*Jfi#|l) 2 0 05?O>ffl)9**^&Pl (100 
) %(6fiS !g«£HF&«*CfcVvtl©&ftl£fcf5 

[0056] »ffi*b^frfcmT©£*?>-r&o&. 

[0 0 5 7] JWlu^BE: 2. 6 (V) 

3 0 (mA-cr 1 ) 
1$&{amm : HP:HiO:CjHsOH=1:1:1 
USfffl: 1. 6 (B#fW) 

£?LRS i ©E* : 2 0 0 Urn) 
Porosity: 5 6 {%) 

(100 ) *?LRS igfcJiKMBE (#^S8xt! 
^J'- : Molecular Bean Epitaxy) ftCtU. S iX 
e**->v;Ui£0. 5 5^D>-ffiia^«S*fc. *«! 
&m*. KT©t*J0-C*5. 

[0 0 5 8] fi*: 700 "C 
JEE# : 1 X 10"' Torr 
(Kftj&K : 0. 1 nn/sec 

21©Xtr^*->'VJVS©«fflfcl000*>^XhO 
-A©iSft;Jg*«a£L.. *©8^BIC, *fflK5000* 
>^XKD-A©K'ft;@*^L/fcfc5-*©S 1S« 
Sfifci&fr-ti-. K^H^f T800 ID. 0. 5 PSKiS&T 

[0 0 5 9] -€■©», K3BDSfr-tirfc««£4 9 
t?}t^L)&:««&SlRXy^>^-r5. 7 8#«fctt, 

m^as i ifc'iwiyf^ysni* \zmr). #»as 
[0060] #*ass i m§>0mxy?>?m\ziz 

Hi-?,Xs/5 1 >^aS«, ffi»Tfll< 7 8»»Tt>5 0 

ifm&t<DM1Rit\t-t<DX3kPXk\ZhML, 

±S«TrS5K^«^T»S. -r»:t>-&. 2 0 0 5£D 
>©^t**>bofc^?LHfl:3n&S issa. P§i*S 

n, S 1 O. ±1C0.5 an ©J?*£fcofc#l£fiS 10 
(HJ6W2) 2 0 0S?n><5)9**»o&PS (100 
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4$g3¥4-34 64 1 8 



11 

[0 0 6 2] BlJn«£E: 2. 6 (V) 

: 3 0 (mA-cir 2 ) 

ttm-. i. 6 mm) 

i ©jp* : 2 0 0 (u m) 
Porosity: 5 6 (%) 
&PM (100 ) £1MS i««±(r-/7XvCVDfet 
«fc0. S iXtr^*->Y^€r0.5 5 ? D ><£iajfcg;* 

[0 0 6 3] #X : S1H. 
MmWLWj : 100 W 

U8l : 800 -C 

£E# : IX 10"' Torr 

: 2. 5 no/sec 

£©xtf:?*->Y;|/Jg©8ffiJ;:lO0O:*>^Xr-n 
-A©»fl;®£fl^U *©»fcgffifc, «fflK5000* 

£afc&t>u\ K^Hgc*-e8oo o. 5 B§R.rajs&-r 

[0064] -?-©&. gtSD£fctf&&*££4 9 

T&ra^Lfcatsaftxs/^^-r 7 s^mucb. 

i£:Xs/3 i .Xh5':/©$m 1 !:LT, ^JLHSi&fctt 

S»T(S< 7 8#&T*>5 0:f>yx hD-A£TF8& 
Tfct). ^Lg/gWXy^^agfcOgflJtfcH-eDE 

+:*>^Xr-n-A) tt£ffi±*ft'?&«Rjnftdvc& 

5. Tttt>*>, 2 0 0S*n>©jp#.£fco&#?Lefl: 
sn&s is«tt, »**n, s 1 Oi ±1x0.5 tin © 

(*jsw 3 ) 2 0 0 5 ^ n ><om p s (100) 

¥*S&S ifi«*HF8&«ftc:fcHTffiffifc&£fTO 
&. 

[0 0 6 5] Sffi^kJ^#f±KT©t*0T*c&o 
[0 0 6 6] m%t&J£: 2. 6 (V) 

SfllHBg: 3 0 (mA'cr 1 ) 

1&m<timm : HP:&0:CjH5 0H=1:1:1 

^wi: i. 6 mm 

1 ©J9*: 2 0 0 (#m) 
Porosity: 5 6 (%) 
«EPS (ioo)^flhs iSffili:/H77 ■ XAy*- 
sicto, s ixtr^v-wwiso.5 $.{ro>&mj$, 

RF$&» : 100 MHz 
&m&mt> : 600 W 
300 1; 

Ar #XBEA : 8X Hr 1 Torr 



JftfittHI: 60 # 

-200 V 
SStSSfiAWTX : +5 V 

^©X^+v'vJUwSBSIClOOO^^i^XhD 
-A©»fcJi£^&U *-©&fl^ffilC. «jiHC5000^ 
>^XhD-A©B6tell£^j5£l,£ I b5-#©S i£« 
£»ta*t>-e\ §&3&#ffl5t«PT800 t:. 0. 5 ^WiSfSftf 

10 [0 0 6 7] ■€•©&. fc3SD£fc>i*fcg|g£4 9 

T£j^L&a*&8iRxy?>y-r.5o 7 s^&kb. 
i siyf • x :/©#** £lt» *?lss i mmt 

ffi*Tffi< 7 8#&?fe5 0#>^X hD-ASTFgS 
#?lBJI©Xy?>^jig£0SflJ±«-r-©£ 

SnfcS 1S«B, S iO*±{;:0.5 «n © 

fcmisiis ib*^t#&. 

(5SJ6W4) 2 0 03^D>©Jp**^t3fcNS! (100) 
$&JIS l&«£HF&il£*tC43V> 

[0 0 68] Hffifofc&ftBt&T© t*5 0 &. 
[0 0 6 9] EPJnmEE: 2. 6 (V) 

®K$&ffi: 3 0 (mA-cr* ) 

ffiM£4bJ$&j|3c ■' HP:Hi0:GHs0H=l:l:l 
50 I9NI: 1. 6 (9$W) 

!©£»: 2 00 (urn) 
Porosity: 5 6 (96) 
KNS (l00)£?LflS l*«±t««^fij*CJ:0> S 
ixe**^Y*B£5 3*ci>ffifil£fi$lifc. £ft 
*frtt. SCF©£:fct> ■?*•£>. 
[0 0 7 0] *g«: Sn 
900 "C 
Hi 

JfegftM: 50 ^ 

40 #ttc, c©xtr^+5/>v;i'@©^ffiiciooo*>^xhD 

-A©8ft;es^L. -t©K^fflfc, SHtC5000^- 
>^xhn-A©efcB«J&£Lfct>5-;*©s IS« 

*s*3ftt)ii-. ks»h§i«i i t8oo o. 5 usraBifc-r 
[0071] -e©&. K®»)^t>-a-fcS«£4 9ss*K 

TJSf^L&^&S^Xy^^^TS. 7 84rftCtt. 

#«ss i jsfc*wx y ^>^n , ricsn)» ¥i!gas 

1 Slyf • X hy^WtfjSft UT, *?1®S 1 ggfit 
50 [0 0 7 2] #^?ISS imiSSCgEXy^^^Sefcfc 
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13 

v>T z>x.y?>trmmz. ®*t«< 7 8#«-et> 5 0 
±m&~?% -rfc*^, 2003^0 

tl. SlOi ±IC 5iim©^**^fc¥i!SSS imifi 
2 0 05^D>©Jf*&}?fofcPS! (100) 

[0 0 7 3] IS^k^WiKTcDi:*»)-C»-pfc. 

[0 0 7 4] B)JD®E: 2. 6 (V) 

«Si£&g : 3 0 (mA-cir* ) 

mmitf&mm : HF : ft 0: C ft 0H=1: l : 1 
ISffl: 1. 6 fl^W) 

#?Lf5S i©JP*: 2 0 0 (wm) 
Porosity: 5 6 (%) 
&PM (100)#?LRS l*«±C«ECVD«t«kt3, 
S 1 Xfc^+S'V/Miftl.O 3*n>j£g3-B;;fc. ifMS 

[0 0 7 5] V-XiJX : SiBi 
*vU-V-^X: Hi 
iStf : 850 "C 

ffi* : 1 X10" 1 Torr 
tit&MM : 3. 3 mo/sec 

iflXt^+^W^&BfclOOOtf^Xr-n 
-A©8ft;JB£»&U -€-©K^iSC. S(BIC5000^ 

*S*a»fc-&, 8*3518^+^800 t:, 0.5 I^WiflSft-r 

s^ticit), pi#©s iSfie, 34@fc«s^an&. 

[0 0 7 6) K£B 4 9 X#K 

[0 0 7 7] #*a@s im«sa©Kxs/5 : ->^ttirfc 

lrVj-«Xy 9^*1*14. ffiaTffi<7 8#&T'b5 0 

±mm-z$z>mm&i'>-c&z>. -rfc*>-&, 2oo$?d 
>o»*s%ofcMHfl:sn&s ism 

n, SlOi ±IC LOtfn ©J?*£#-3&#*SSiS i Jg 

*^*t?irfc. v-xtfxti/t, siaci. St>^V>fc 
*?LSS«lC»W*«5$X5;?>^tt«, 883 tl 

fc. 

(*lfi0IJ6) 2 0 05i7n>©P**^-3fcPS (100) 
S iS«±fc»ffCVDffilC<tD, S iXtf^v'-Wl' 



(8) $JI8¥4-3 4 64 1 8 

14 

[0 0 7 8] HJ&tfXSSS : SiH>Cl> 1000SCCM 



ft 230 1/min. 
U& : 108ffC 
BEJ} : 80 Torr 

mm : 2 min. 



fc. C©Nf©S^SS«. lOOmA/tn'UStjfc. 
20 X. ^©^©^JUHfcaKtt. 8. 4/im/min.T&D 
2 0 0 5 ?D>©J?#£8ofcP^ (100) S 1 &$L±# 

b. 2 4»T^aK<tsnfc. mmvrc£5\zz.<D®m 
mtij, pi (lows ists©**i^?L»fl:$n, s 

[0 0 7 9] %IZ, JICXlf^v'tJWgW^HlClOOO 
*>^Xr-n-A©l8{fcJg&J&£U -€-©Kfl2*®t. 
^tSIC5000^>^X r-P-A©K'fbJl£S3f£b&fc5- 
#©S 1 Sffi£mfc&bii\ K«S?Ha«fT800 "C. 0. 

5 mNimm-rzctiz&r), mm<os issa, &mz 

20 Sfr&StXfc. 

[0 0 8 0] *©f& &389&fr1t-fc8«£4 9%#» 
TJftfc^LfcateSiRXs^^-fS. 7 8#&Ktt> 

*<sss is^twxy^^ysn-fKSD, #isfts 

[0 0 8 1] ##a»S 1 *i&Mi©8[X>;/9 1 >£'»c£& 
WrftXy^^gKH:. S«)Tffi< 7 8#«7?t>5 0 

^S«£©afttt»+©EJit&Ltl;:t>3§U. ##EKJS 
±*$T?#S&Jf«^'7<6*. Tfcfc^ 2 0 05?D 

>©^*st)t>fc^?LHfl:$n&s »sa 
n. s 1 6. ±fci.o tfm ©£*&#:? fcnusas ie 

[0082] mmm¥mmt\z&ztiimm&<Di$%;. s 

(SUSW7) 2 0 0 5?n>©Jft*£gh?;fcPS (100) 
S iS«±t^jEECVDjSfet«kr), S iXtri^-WV 

[0 0 8 3] SJS^XSSa : SlfoCI. 1000SCCM 
Hj 230 1/min. 

mm-. 1080 r 

jBE* : 760 Torr 

$}ffl: 1 nln. 

±I3S 1 S«SHFagJfit»lC^T»ffi^Sfiofc. 

[0 0 8 4] mmit^kmrn-rotm^-orc 

[0 0 8 5] WJPSBE: 2. 6 (V) 

50 W888.: 3 0 (mA-cr 1 ) 
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BF:E.0:C2Hs 0H=1:1:1 

i. 6 mm) 

#?LftS i ©Jft* : 2 0 0 (urn) 
Porosity: 5 6 (%) 
W^t&«t5fcC©Bffi{bJST«, PS(100)Si«« 

CO 0 8 6] ZaxVjr^'rJUgo&mziwo 

[0 0 8 7] *<D'& mK>Gt>1tfz&m4 9 96m 

CO 0 8 8] ##?LS!S i M&&o)mxy?>{fi&\zit 
»T&Xy*>!fm& MibT&< 7 84Hfr?fe 5 0 

±»«T#SKP«^>7?*5. ^&t>%, 2 0 03*D 

>©w*e<b' 3 fcM,»fcsftfcsias*i4. »5fes 

stress c timmztvt. 
mmm 8 > 2 0 0 s * a xDrnz-m? rzpm am 

iJaSlS^D^/SLfc. H * ffiAfttt. 5 X10" 
(lons/cn» )•?*?&. ^®Sfi*5 0 5K©HFJS}««fc 
*t»TIMMaB*fr3fc. C©«F©«8lffiS«, 1 0 0 

BA/ctf T^ofc. £©l$©#?LSWbj&£tt, 8. 4u 
m/miii.T*t3, 2 0 0 5 * n >©#&£#.-, fc P$! 

(100) S i *«^«ctt. 2 4#T#:flStfc3tt&„ W jg 
U & * 5 fc C ©K&ffifcffcm P a (100) S i g«©* 

co o 8 9] &ic. corns im<Dm\Z1000*>if 

5000^->^x Nn-A©SftSS«fifeL&fc5-*©S 

is«*Sfe«6t>*, b^hswtsoo -c, o.5 mw 
&mrzz.£\z£t), w#©sis«a, uncs^ 

[0 0 9 0] *©&, KSD«4}«^JH K «4 gj^gg 



(9) 



16 



1WF4-34 64 1 8 



10 



20 



30 



CO 0 9 1] 4Mfflj|s i *»*©Kxy*>y«fc£ 

^a«t«>aRjfctt+oE»fiU:cfc«u mum 

-t*»T**WW*^T**. fsa**. 2 0 0S*D 
n. SIO, ±fci.o um <D&&£W-3ltM£M l S Iff 
CO 0 9 2] «i«7M«Mizj:«anB«Rc!>««. s 

[0 093] 

*^aw±tit*tt38«w»'>xrv-stfc«njts i 
3 at?, j^-it, mpfft, mm 

CO 0 9 4] JSfcMWHfcititt, ft*©so I 5*;t-f 
[0 0 9 5] *5g«fcJ;nfi. SO I #|$©*j® 

mmm&zKSitzmz^ musos^ sim 

[0 0 9 6] *«wtj : ntf l x*MWMH9*s l£ 

lt. m<esja**ifte©*taiLTT 

»©S i afrftfcWfclfcSLTWMritlWS** 

[0 0 9 7] **WCJ:fttf, ^JLSS J e>x v *>9 

i#£?LHS 1 t©x S /5 : >^©afi?ifc#t 5 } ff£(±%) ^ 
Blffi©fB*Ji3JMJ 

:bh *58w©^*a«©^ fi ^ £ © ai<DI |jg 38 



49 



:b3) *m<D*wmemkmc!>Ki0XKm 



K4J #?LHt##?Lf|S 1 ©x->5 1 > : /4$ttT» 
■5. 

«09©i8*iKwr5»ue)©«jcw9fa5Hr*5. 
r H6] *m<Dm&mt<?>Kmm<Dm2<!>mm 



-99- 



[08] 



17 



(10) 



12 It^ tAsi 

13 S 1 gfc 

14 iMfefefjl 



2 mm 



18 



#W 5 F4-3464 1 8 



1 5 Xtf**^,^ j *JB Ma!H<0WM| 

3 1 PSSiUJiMUME s 

3 2 NSSi^Jgfiji 

3 3 #fLJ|Sig« 

34 si; 
3 5 

3 6 XVir&ws , JWaJW^^ 



[02] 



o 0 o « o a o 

A Oft 
• o ° ° 

° o o » e » • 



• D » • „ O . 

O ft ° » 

O O ft • BO* 



-IS 
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[04] 



[05] 





[08] 
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